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Abstract
This  paper  analyzes  the  generation  and  composition  of municipal  solid
waste  in  Spanish  towns  and  cities  with  more  than  5000  inhabitants,
which altogether account for 87 % of the Spanish population. To do so,
the  total  composition and generation of municipal  solid waste  fractions




of  all  fractions  depending  on  the  hydrographic  area.  Finally,  linear
regression  models  and  residuals  analysis  were  applied  to  analyze  the
effect  of  different  demographic,  geographic,  and  socioeconomic
variables  on  the  generation  of  waste  fractions.  The  conclusions  show
that more densely populated towns, a hydrographic area, and cities with
over 50,000 inhabitants have higher waste generation rates, while certain
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Number  of  towns  for  which  information  is  available,  distributed  a  by

































































































































































































Fraction (tonnes/year) % (kg/inh/year)
Organic 1,734,607.74 42.14 % 177.17 ± 54.03
Paper/cardboard 850,326.55 20.66 % 85.46 ± 30.90
Glass 308,394.07 7.49 % 37.78 ± 20.55
Plastic 401,344.48 9.75 % 48.46 ± 17.34
Other waste 821,237.71 19.95 % 107.87 ± 42.60
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Inhabitants −0.040 0.079 0.087 −0.094 −0.127
Foreigners 0.461* 0.402* 0.423* 0.244* 0.383*
Tourism 0.141 0.243* 0.093 0.039 −0.023
Unemployment 0.008 −0.030 −0.085 −0.042 0.081


























AGR 458.02 ± 129.56 464.31 ± 166.83 446.37 ± 89.68 0.831
AGR 174.07 ± 52.08 168.79 ± 64.29 191.06 ± 41.26 0.156
AGR 81.77 ± 32.38 86.77 ± 37.23 89.29 ± 18.63 0.497
AGR 41.08 ± 29.05 38.77 ± 13.45 30.95 ± 6.53 0.040

















































Cantabrian msw,o o n.s. n.s. o o, g p
msw, o,
p, g, pl
MGB – msw, pl msw, o n.s. o o msw,o, p, pl o, g
Catalonia   – n.s. n.s. pl pl n.s. msw, p,g, pl
Duero­
Tajo     – n.s. n.s. n.s. n.s.
msw, o,
p, g, pl
Ebro       – n.s. n.s. n.s. msw, o,p, pl
Jucar­
Segura         – n.s. p, pl
msw, o,
p, g, pl
GG           – n.s. msw, o,p, g, pl
Galicia             – msw, o,p, g, pl
Balearic I.               –
Acronyms in the cells indicate significant differences between the areas from the row and the













































(Intercept) 811,200 69,930 <0.001 296,500 9230 <0.001 68,040
Size >50,000
inh – – – 28,300 9116 0.0025 −4058
Size 5000–
20,000 inh – – – −2431 8790 0.7826 −3465
Density 142.80 48.60 0.0041 36.33 23.16 0.1198 16.17
Hydro: Canary







−359,200 48,050 <0.001 −116,200 21,540 <0.001 −26,570
Hydro: MGB
AQ5 −149,900 53,160 0.0058 −15,090 25,320 0.5524 −23,950
Hydro:
Catalonia −273,600 34,590 <0.001 −58,740 15,080 0.0002 −22,960
Hydro: Duero­
Tajo −320,100 40,160 <0.001 −99,860 18,460 <0.001 −27,550
Hydro: Ebro −276,200 53,880 <0.001 −65,330 25,400 0.0116 −22,000
Hydro: Galicia −343,700 52,690 <0.001 −79,860 24,470 0.0015 −27,300
Hydro: GG −265,300 44,890 <0.001 −64,180 20,990 0.0029 −31,490
Hydro: Jucar­
Segura −290,600 40,390 <0.001 −84,060 18,640 <0.001 −28540
Tourism −0.01 0.004 0.0118 0.004 0.002 0.0421 −0.001
Foreigners 2816 1043 0.0081 1110 468.10 0.0196 261
Unemployment −6376 3566 0.0767 – – – –
People/car −32,560 20,980 0.1237 −27,420 10,030 0.0074 −4364
R 0.6596 0.5503 0.6126












(Intercept) 72,130 6707 <0.001 148,600 15,000 <0.001
Size >50,000 inh – – – 12,880 5352 0.0180
Size 5000–
20,000 inh – – – −1369 4859 0.7787
Density 18.56 7.15 0.0108 18.61 12.75 0.1475
Hydro: Canary I. −13,760 8277 0.0994 −45,760 14,220 0.0017
Hydro:






Hydro: MGB −19,720 7969 0.0149 −46,280 14,040 0.0014
Hydro: Catalonia −38,420 4714 <0.001 −75,460 8824 <0.001
Hydro: Duero­
Tajo −31,020 5765 <0.001 −73,330 10,550 <0.001
Hydro: Ebro −43,090 7792 <0.001 −77,610 13,830 <0.001
Hydro: Galicia −36,690 7824 <0.001 −81,390 13,930 <0.001
Hydro: GG −22,070 6651 0.0013 −65,350 11,820 <0.001
Hydro: Jucar­
Segura −29,540 5971 <0.001 −64,980 10,420 <0.001
Tourism −0.001 0.001 0.1303 −0.001 0.001 0.1670
Foreigners 504.90 149.30 0.0010 806.90 276 0.0043
Unemployment – – – −1804 983.40 0.0695
People/car – – – – – –
R 0.6004 0.6138
AIC 925.73 1055.2
• Panels b, d, and f of Fig.  4  show smoother curves for the residuals (in
red) than panels a, c, and e, respectively.
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• Panels b, d, and f of Fig.  4  show narrower ranges for the residuals
than panels a, c, and e, respectively.
Based on the data obtained from the regression models (Tables  6  and 7 ),
the coefficients of determination (R ) show that the 65.96, 55.03, 61.38,




















2004 ; Thanh et al.  2010 ).
• Density has a positive influence on AGR , AGR , and AGR ,
showing that cities with higher density generate more waste per
inhabitant. These results are in accordance with those found by Thanh





































( 1997 ), Emery et al. ( 2003 ), and Thanh et al. ( 2010 ) with income
level variables.
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Conclusions
This paper has analyzed waste generation and composition in Spanish
towns with over 5000 inhabitants. Complete data about waste generation in
Spanish towns were obtained from two previous surveys. Additional
information about geographic and socioeconomic variables was obtained
from regional Institutes of Statistics. A χ  homogeneity test established the
lack of homogeneity in the main waste composition fractions. Bivariate
analyses were performed between waste generation and demographic,
geographic, and socioeconomic variables. An ANOVA test detected
significant differences in the generation of glass between groups of towns
according to their size (5000–20,000 inhabitants, 20,000–50,000
inhabitants, and over 50,000 inhabitants). Significant differences were
found in waste generation from one hydrographic area to another, and a
positive correlation was found between waste generation and the
percentage of foreigners. Regression models showed that higher­density
towns, towns with over 50,000 inhabitants, towns in the Balearic Islands,
and towns with a higher rate of foreigners generate more waste than other
towns. Nevertheless, the socioeconomic variable people/car has a negative
influence on the generation of organic waste.
Although the literature contains publications on this issue in different
countries and regions, the literature on MSW generation and composition
in Spain is scarce. Knowledge of the factors that can influence waste
generation plays an important role in helping managers in their decision­
making when designing a waste collection system. The variables and the
complete statistical methodology carried out in this paper could help other
researchers to reproduce them in their countries.
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